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LIST OF DELIVERED ITEMS I
| CONTRACTOR: ITEM DESCRIPTION:
CARLO GAVAZZI SPACE S.P.A. RICH ASSY
MODEL: PART N°/C.l. N°: SERIAL N°:
FM 10-RICSYS-00.000/RICH-FMO1 FM 01
[TEM DESCRIPTION CONL‘E'NER PART N°/C.I. N° SERAL | arv
1. RICH BOTTOM MLI: NA. RTEM-DP-0001-AAE NA.
1.1 BLANKET RICH BOTTOM XN N.A. G4070-100-110-00/A 01 1
1.2 BLANKET RICH BOTTOM XP NA. G4070-100-115-00/A 01 1
2 HEATERS A NA. R0633 1106 6
3 HEATERSB NA. R0634 1t06 6
4  THERMOSTAT N.A. 370200101CMLMO4()10(2)7 | g4 1
5 THERMOSTAT N.A, 37020010103"}1-1”'04(2)10(2)7 74 1
—— NA | 370200101CMMO4@I0RY | g 1
7  THERMOSTAT NA. 37020010103"&1“’104(2)10(2)7 101 1
8 THERMOSTAT NA. 37020010103"&1”'04(2)10(2)7 102 1
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CONTRACTOR: ITEM DESCRIPTION:
CARLO GAVAZZI SPACE S.P.A. RICH ASSY
MODEL: PART N°/C.I. N°: SERIAL N°:
FM 10-RICSYS-00.000/RICH-FMO1 FM 01
ITEM DESCRIPTION CONL‘E'”ER PART N°/C.I. N°® SES!A" Q1Y
9 THERMOSTAT N.A. 370200101‘33”&1'“04(2)10(2)7 106 1
10 THERMOSTAT NA. 370200101 Cgﬂé_ﬁ:\fl04(2)1 0(2)7 107 1
11 THERMOSTAT NA. 37020010103"&-1“"04(2)10(2)7 108 1
12 THERMOSTAT N.A. 37020010103”|<L1M°4(2)1°(2)7 111 1
13 THERMOSTAT N.A. 37020010103”;1“"04(2)10(2)7 114 1
14 RICH LATERAL MLI: NA. RTEM-DP-0004-AAE NA.
iL All information contained in this document are property of CARLO GAVAZZ! SPACE SpA. All rights reserved. !
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SHIPPING DOCUMENTS

LIST OF SHIPPING DOCUMENTS INCLUDED IN THIS SECTION:

DESCRIPTION / DOCUMENT NUMBER DATE
SHIPPING NOTE N° 231 04/07/2007
SHIPPING NOTE N° 179 07/06/2007
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ITEMDESCRIPTION: PART N°/C.I. N°: SERIAL N°: MODEL:

Atto AGGIUNTIVO [/ 020/ 0 1
JSC2 9785 Playload Integration
Hardware

RICH ASSY 10-RICSYS-00.000/RICH-FMO1 FMO1 FM
SPECIFICATION N°: |CUSTOMER: CONTRACTOR: CONTRACT N°:
o e panagerizle | Ag) Carlo Gavazzi Space AS|/CGS/020/03/0

S.p.A.

THE ENDORSEMENT HEREIN CERTIFY THAT THE ITEM OFFERED FOR ACCEPTANCE HAS BEEN DESIGNED, MANUFACTURED,
ASSEMBLED AND TESTED IN ACCORDANCE WITH APPROVED CONFIGURATION AND COMPLIES IN ALL RESPECTS WITH
CONTRACT REQUIREMENTS EXCEPT AS RECORDED IN THE LIST OF EXCEPTIONS OF THIS CERTIFICATE.

cument are property of CARLO GAVAZZI SPACE SpA. All rights reserved.

The following is certified: Exceptions:
1. All exceptions listed against lower level item configurations have been resclved and
closed out
2. A configuration verificalion has been performed and the item complies with
configuration baseline, and it is accurately described by the configuration
documents
3. Each departure from specification and drawing has been approved
4. Verification including acceptance tesling has been successfully completed and all
discrepancies have been resclved and comective actions implemented
5. The Ci complies with the PA requirements for mechanical parts, materials and
processes
; : ; : L N.A CGS provided inputs to
6. The ClI complies with the requirements for safety in accordance with: NASA for the Flight Safety review
e N.A CGS provided inputs to
7. All identified hazards are solved/closed NASA for the Flight Safety review
8. The Cl has been cleaned and complies with the requirements for cleanliness.
9. The Acceptance Data Package (ADP) / System log-book N° RICSYS-ED-CGS-
001 is complete and is available for shipment with the ClI
10.  Open workftests and unresolved non-conformances defined in ADP / System Log- None
book are acceptable for transfer to the user site
11.  Packaging and shipping arrangements are defined and agreed N.A.
12.  Qualification of the item is salisfactory and recorded in ..............ccccoeveeeeeeeeviin, N.A,
PRODUCT ASSURANCE MANAGER PROGRAM MANAGER
CONTRACTOR 7 R
APPROVAL L.CREMONES! 7/ (%, _ ez’ , o  M.OLVER /// s w1208
Name .~ Signature Date Name Signature Date
PRIME PRODU&'I‘ ASSURANCE MANAGER PROGRAM MANAGER
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APPROVAL Name Signature Date Name Signature Date
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Name __ Signature  C
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ITEM DESCRIPTION: PART N°/G.I. N*: SERIAL N°: MODEL:

RICH ASSY 10-RICSYS-00.000/RICH-FM01 FMOA1 FM
SPECIFICATION N°: | CUSTOMER: CONTRACTOR: CONTRACT N°:
gl e manageriale | g Carlo Gavazzi Space ASI/CGS/020/03/0
Atto AGGIUNTIVO I/ 020/ 03/ 1 S.p.A.

JSC2 5789 Playload Integration

Hardware

Open Actions/Work: Actionee: Due Date: | Clos. Date: | Closure Ref.:
RICH LATERAL MLI 1o be provided (Sect. | o Nov. 2008 | 19092008 |AAE-CGS-8103

Closure Signature:
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CONTRACTOR
Name Signature Date Name Signature Date
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1. SCOPE

The Configuration ltem Data List / As Built Configuration data List (CIDL/ABCL), establishes the configuration status
of the RICH ASSY p/n : 10-RICSYS-00.000 C.l. RICH - FMQ1 s/n ; FMO1,

Questo documento contiene informazioni di proprieta di CARLO GAVAZZI SPACE SpA. Tutti i diritti sono riservati.
All information contained in this document are property of CARLO GAVAZZI SPACE SpA. All right reserved.
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2. APPLICABILITY

This document shall be continuously updated, and applicable during all phases of activity concerning the a.m.
itemn, activities undertaken by CGS.

21 APPLICABLE DOCUMENTS

The following documents, in the valid latest issue formally agreed with the Agency, form a part of this document to
the extent specified herein, Documents referenced in the following specifications, standards, publications and
procedures are also a part of this document and are applicable to the extent specified in the text to meet the
specifications of this document.

AD# Doc Number Issue Date Rev Title
1 |RICSYS-SP-CGS-004 2 16/05/2007 RICH FM thermal hardware procurement specification
2 |RICSYS-PT-CGS-001 1 27/07/04 Rich System Product Tree (FM)
3 |AMS02-TN-CGS-004 5 02/03/2005 rrte Ilfm inary Thermal Reguirements for AMS02 Internal
nterfaces

2.2 REFERENCE DOCUMENTS

RD# Doc Number Issue Date Rev R Tltle
1 |GD-PL-CGS-001 3 17/03/99 n/a |Product Assurance & RAMS Plan
2 |GD-PL-CGS-002 3 12/02/99 Configuration and Data Management Plan
3 |ECSS-Q-70-36A n/a 20/01/98 na |Space product assurance - Material selection for
conirolling stress-corrosion cracking

Questo documento contiene informazioni di proprietd di CARLO GAVAZZI SPACE SpA. Tutti i diritti sono riservati.
All information contained in this document are property of CARLO GAVAZZ| SPACE SpA. All right reserved.
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3. PRODUCT TREE

At the beginning of RICH program, a product tree has been prepared to identify and describe the basic design
composition at system level and kept updated.
A dedicated product tree for RICH SYSTEM ASSY shall be kept updated to describe the C.l. composition at lower

levels, see [AD2] for clarification.

The RICH SYSTEM ASSY is showed in this document using a hierarchical coded listing of all items/drawings.

Questo documento contiene informazioni di proprietad di CARLO GAVAZZ| SPACE SpA. Tutti i diritti sono riservati.
All information contained in this document are property of CARLO GAVAZZ| SPACE SpA. All right reserved.
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3.1 DRAWINGS LIST

All the released drawings have been recorded in a drawing index and status list reporting:

Drawing sequential number

Drawing identification Number

Drawing title

Issue status( first issue of the drawing indicated as /, followed by A, B, etc.)
N°of sheets

Size of drawings

Alterations (approved change authority)

While usually issued as a separated document, the Parts List in case of simple drawings can be part of the first
drawing sheet, especially at the lower levels.

Questo documento contiene informazioni di proprieta di CARLO GAVAZZI SPACE SpA. Tutti i diritti sono riservati.
All information contained in this document are property of CARLO GAVAZZI SPACE SpA. All right reserved.
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4, CONFIGURATION ITEM DATA LIST (CIDL)

The CIDL ,as in the annexed list, is a tabulation of the engineering documentation comprising drawings,
specifications, part list and procedures required to manufacture, assembly and test a configuration item.

Its content will progressively increase as the design progresses,

Beginning with the design/performance requirements, interface controt documents and, as the design is devoted,
released manufacturing drawings, until at acceptance it provides the complete engineering “as designed”
description configuration.

The CIDL will be mainly divided into two functional sections.

4.1 FIRST SECTION (DOCUMENTS SECTION)

It lists all documents applicable to the design, manufacturing, acceptance, testing relevant to the subjected Cl, if
any, with their proper issue status/date and any approved but not yet included change.

These documents are the following:
» Performance requirements
Design and support specifications
I/F documents
Parts and materials lists
Test procedures
Handling, loading and transport procedures
List of applicable waivers
Operations and maintenance manual

These documents shall be subdivided into subsections for clarification.

4.2 SECOND SECTION (DRAWINGS SECTION)

It lists all drawings providing the engineering definition of the Cl from the top level assembly down to detail drawings.

The list shall be prepared as described in § 3.1 moreover showing level identification of all the drawings and used
quantity of each item,

Questo documento contiene informazioni di proprietd di CARLO GAVAZZ| SPACE SpA. Tutti i diritti sono riservati.
All information contained in this document are property of CARLO GAVAZZI SPACE SpA. All right reserved.




CAMD QI

\ 4

CARLO GAVAZZI SPACE SpA

RICH SYSTEM

RICH CIDL/ABCL

N°Doc:
Doc N°

Ediz.:
Issue:

Pagina
Page

RICSYS-LI-CGS-001

Data: 0
6 Date: Dec.'08

10 d 49

of

5. AS DESIGNED/AS BUILT CONFIGURATION LIST

The CIDL/ABCL compare the current “as designed” configuration with the “as built* configuration, which consists of
a list of drawings with their issue/revision index, as they have been applied at manufacturing time.
The "as built" configuration must also identify all manufacturing and test step, equipment items, failure and non

conformance documents and all pertinent engineering documentation.

Reconciliation between “as designed” and “as built” status is documented in the ABCL section/columns and all

differences will be:

¢ Non Conformance Reports (NCR)

e Waivers granted

The ABCL section/columns shall be filled in only during manufacturing activity of the Project.

5.1 ANNEX A: (RICH CIDLYABCL)

The above mentioned list follows hereafter,

Questo documento contiene informazioni di proprieta di CARLO GAVAZZI SPACE SpA. Tutti i diritti sono riservati,
All information contained in this document are property of CARLO GAVAZZI SPACE SpA. All right reserved.
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WA GAIE | LOCALITA —LGCAT'N | COMMESIA « s HF e
1411172008 j CERN | 20111, AMS TCS
= et 20191 —
IMPLANTO | nt.
PROJECY | OESCRIATY
toxc.:ﬁl;; CERN CRENE - CONTRACY
scope REDATTLY = WATTE 4 gy
thm:%"_ AMS-02 V. LATlNl
PUR 5
weerwa | INSTALLATION FOR BRICKS MU FM, RICH LATERAL MLI FM. ECAL | 452 Dstrduzore
CORNER ZN MLI FM - [™ OLMIER (mes) Y
AND - |L CREMONESI {c5S) Y
RICH BOTTOM REWORKING T T
NOM- NAMES POSIIONE - POSITION M BARAC {AAE)
ArrEnnes| v LATINICGS) (] Tech (€G3 R ORI ]
BY | CVETTORE (C Sysiem Eng |CGS) M Heuhastse (AAE])
J BURGER (AMS colliboration] | /x| TCS aystem Eng (AMS) ~ | T RAem L, ¥
C GARGIULQ(AMS coliabaratian] ] | PAYCA (AMS) BT
]
i
,TE::’S“" ARGOMENTI DISCUSS) — DESCRIPTION QF DISCUSSION CHLLTOET N
ACTION BY

FM MLI, LIST OF DELIVERED {TEMS:
On day 1071172008 the foliowing FM blankels have been delivered by
CGS to CERN in accordance to AMS collaboration request to maintain
the curren! inlegralion schedule.

BRICKS
«  Blankel Bnck EHV XPYN G4370-110-310-00/A4  SINOY
Bianket BAck EHV XPYN G4370-110-3153-000/A  S/NO1
Blankel Bnek RHY EMV XNYN G4370-110-120-00/A
Blanket Bnck RHV EHV XPYP G4370-110-325-00/A
Blanket Back RHYV XNYP G4370-110-330-004A  SANOT
Blankel Bick RHY XPYN G4370-110-335-00/A  $/NQ1
RICH Lalaml
Blanket RICH Laleral XN GA070-100-120-C0/A
Blanket RIGH Lataral XP' G4070-100-125-00/A
Blankul RICH Latacal YN G4070-100-130-00/A
Blaakel RICH Laterat YP G4070-100-135-00fA

SN0t
SINO1

. = & &

SiNOs
SIND1
SINOT
S0l

ECAL CORNER ZN
Blanket Ecal Carner ZNXNYN G4070-100-250-000A
Blanket Ecal Comar ZNXNYP G4070-100-260-00/A

N
SMNO1
S/NO1

RICEVUTO I

Biankel Ecal Comar ZNXPYN G4070-100-270-00/A
Blanket Ecat Comar ZMNXPYP G4Q70-100-280-00/4,

SN
SM1

LZ

Blankel L-Tol XP G4070-140-140-00/A
Bianket L-Tof XN G4070-100-145-000A,
Blanket L-Tof YP G4070-100-150-00/A
Blankel L-Taf YN G4070-100-155-00/A

SINOY f
SNO1

SING1 o B
SING1

05 pic. 2008

Tummn A 2:_) AA N

-
-----

LLET L ET TP Fr e

Dl cupaar \):tb"

XS




1-7
v

CARLD GAVAZZI SPACE SpA

RELAZIONE DI RIUNIONE / VISITA
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2.

FM MLI DELIVERED ITEMS INCOMING INSFECTION

On days 10 and 11/11/2008 former FM blankels have been unpacked
and successfully inspected by CGS In situ:

1) Shock Recarders outside the container are not present

2) No damages are present on the containers except for a farge
dent in the cover of the Alurninurm Box (Colli 3193) containing LTOF XP
and XM biankets and EHV and RHV brick blankets (no damage fo
contents).
3) Desiccants bags present inside the container

4) shipping documentalion present :

-Defivery note with the Deliverable Item list

- Blankets Inspection Shest

- Hardware Acceplance Dala Packags

Correspondence of the items P/N wrilten in the Deliverable itemn
list with tha P/N writlen in the labe! altached to each hardwars
plastic bag verfied

Blankets heve been inspected and no damage on Bricks
Blankels was identified. RICH Lateral, ECAL Comer ZN and
LTOF ML! Blankets have not been extracted from sealed plastic
bag since final installation will be performed in a subssquent
integration slot.

Aluminum ML! attachment supports (lie-downs) have no sharp
edges

5)

6)

7)

FM ML] INSTALLATION:
The following installation activities have benn performed by the AAE
personnel (M. Barrac) under the supervision of CGS and AMS
personnel: (V. Latini , C.Vettore , J. Burger , C.Gargiulo}

FM ML INSTALLATION : ERICKS MLI
On days 11, 12 and 13 Bricks FM blankets have been Installed on AMS-
02 according to ATS TCS081030-24 {annex 1).

20 additional tie-downs have been mounted on bricks top and bottom
surfaces {o tighten blankets to the hardware.,

10 addilional lie-downs, requested by AMS collaboration, have been
maounted on bricks bottom surfaces for bricks cable fixation.

Temporary lacing (instead of permanent lacing) is requested by AMS
Collaboration for all tie downs with the exception of the ones additicnally
located on the bottom of the HV bricks (lie downs on the connector
side).
Final lacing will be performed by AMS collaboration during a subsequent
integration slot.
Grounding cable is fixed and routed. The final resistance measurement
has been performed.
Details are shown in:

* DR_081112_13

= DR_081112_13 A

= MOD1_TCS081030-24

FM MU INSTALLATION : ECAL CORNER IN

The ECAL Corner ZN MLI blankets final instaltation cannot not been
performed since Lhe required accessibility to the fitcheck and
installation locatlon is prevented by the MGSE.

Grounding cable fixation on structure side has been performed. Due to
the lack of the grounding cable at ML) side the final resistance

~7r

=

1} INDICARE IL HOMINATIVO RESPONSABILE DELL'AZIONE E DATA DI COMPLETAMENTO
1] ACTUAL PERSON RESPONSIELE FCR THE ACTION AND COMPLETION DATE SHALL BE SHOWN

Med, N* MOM-06/02
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measurement can not be done.
Grounding cable fixation has been completed for ECAL Comer ZP MLI
and DR0O80117_2 Is closed.
ECAL Carner ZN MLI blankets final installation will be performed by AMS
collaboration during AMS final integration when MGSE is dismounted
and accessibility is guaranteed.
Details ara shown in:
* DR_081112_14
* DR_0B1112_14_A
*  MODI1_TCS081030-25
5. FM MLI INSTALLATION : RICH Lateral MLl
On days 10-14/11/08 final RICH Lateral MLI blankets reworking and
integration has not been performed because of:
* RICH cables are not in their final flight configuration due to the
lack of the debris shield
= Debris shield is not mounted
As a consequence ihe slits necessary for the RICH cables (foreseen in
TCS080401-15, section 11) can not be implemented,
Greunding cable at structure side is fixed and routed according to ATS
TCS081030-25.
Due to the lack of the grounding cable at MLI side the final resistance
measurement can not ba done.
16 addltional tie-downs have been maunted on LTOF structure due to
the presence of optical sealed windows (not previausly foreseen) which
prevent RICH Lateral MLI fixation.
Lacing on the top part of the blanket shall be done with new positioned
tie-downs during a subsequent installation slot.
A fit-check of one lemplate (-x directlon) has been performad in order to
very any additional issue for the slit and IF with eables, RICH botlom
blanket and eventually with SL blankst on LUSS corner,
Details of the work to be performed by AMS collaboration or NASA
personnel ara collected in:
= DR_081112_14
* DR_081112_14_A
= MOD1_TCS081030-25
7. | F& MLI REWORKING: RICH BOTTOM
On day 13/11/08 RICH BOTTOM reworking has been performed
accerding to ATS TCS081030-25;
Velera patches have been sewed on peripheral area which overlap with
RICH Lateral MLI,
On day 14/11/08 clip washer have been fixed.
Grounding cable is fixed and routed. The final resistance measurement
has been performed.
The RICH BOTTOM MLI blankets final Installation can not be performed
since the RICH LATERAL MLI [s not installed. Final installation of these
blankets shall be done in a subsequent integration slot.
Details are shown in: .
« DR_081112_14
* DR 081112 14 A (<’

1) INDICARE JL NOMINATIVO RESPONSABILE DELL'AZIONE E DATA DI COMPLETAMENTO
1] ACTUAL PERSON RESPCNSIBLE FOR THE AGTION AND COMPLETION DATE SHALL 8F SHOWN

Mod, N* MOM-06/02
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= MOD1_TCS(C81030-25

CONCLUSIONS AND COMMENTS:
All the dellvered blankets have been accapted by the AMS collaboration
representatives with respect to the applicable technical requirements.

RICH Lateral, ECAL Corner ZN, LTOF FM blankets are properly stored
inside their protective bags and aluminium box in CERN cleanroom
(room #8677B-F44 Electronic Pref.) waiting for final integration from
AMSI\NASA personnel.

Risk of custody Is transferred from AAE\CGS to AMS collaboration.
Being the blankets a CGS\ASI property until AS| contract closure, any
aclivity that require usage\modification of the delivered blankets shall be
in any case executed only after CGS authorization.

End of MoM
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e Austrian Aerospace
Leobersdorfer Strasse 26,
Industrieareal Obj.43
2560 Berndorf, AUSTRIA

Ansprechpariner:
Contact: Fax: +43 2672 83520 15

DELIVERY NOTE / PROFORMA INVOICE A Mr. A. Potakowsky)
Technleal
re":ponse: Mr. R. Olschnegger

CERN Organisation Européenne

pour la Recherche Nucléaire

F-01631 CERN Cedex Page: 1/2+2

FRANCE

VAT-No: Vienna, 03.09.2008

For the atiention of. DR. JosePH BURGER

Tel. No.. +41/22 767 5914

Our Reference Mo RTEM/LET/00005-08/AAE Your Ref. No.: InL. Distrib.: gﬂ: GRU,
liem No.. | Part - Descriplicn Dimension {mm) lxwxh Weighl (kq} Quantity Unit Price (€uro)
0 Aluminium Box (Colli 3192) 1192 x 790 x 517 18
Seal Nr. 0005082
1 Contents - see Deliverable ltems List (enci.} 16.000 .-

o - -
Accounting: 717400 Sender / PM // - chﬁw“

For Customs purposes only
EUR 16.000 .-

Delivery Conditions DDU Cem This Merchandise is delivered to a
country of the European Union, Free of
VAT, use of VAT

Counfry of crigin: AUSTRIA No; our VAT Nr.: ATU 15988304
Type of delivery: via DHL
Value: EUR 16.000.-

RECEIVED THIS CONSIGMENT IN GOOD ORDER.

Date
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Page:2/2
RTEM/LET/00005-08/AAE
DELIVERABLE ITEMS LIST
Thermal Hardware
Pcs. Description Drawing SN Remarks
1 Blanket Ecal Corner ZNXNYN G4070-100-250-00/A | 01
1 Blanket Ecal Comer ZNXNYP G4070-100-260-00/A | D1
1 Blanket Ecal Comer ZNXPYN G4070-100-270-00/A | 01
1 Blanket Ecal Corner ZNXPYP G4070-100-280-00/A | 01
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1. INTRODUCTION

1.1 SCOPE

This procedure is applicable for handling, packing and transport of Thermal blankets and foils

and related small parts.

The Thermal Blankets are a very delicate hardware, have been manufactured to very high
quality standards and represent a considerable value. Therefore these items must be treated

with utmost care and packed when not in use.

During the processes described in this procedure attention must be paid to avoid the

damages listed below:
» contamination (both particular and molecular)
« scratches on the surfaces/coatings

» mechanical damages in the foils/groundings

1.2 ACRONYMS

AAE. ... Austrian Aerospace Ges.m.b.H.
acc. .......... according

AD.......o..e.. Applicable Documents
ADP.......... Acceptance Data Package
AlV........ Assembly, Integration, Verification
CIDL.......... Configuration Item Data List
(=X« R for example

ele. ......... and-so-on

[T this means

IPA ... Isopropylalcohol

MLI............ Multi Layer Insulation
MRB.......... Material Review Board
N/A............ Not Applicable

NCR.......... Non Conformance Report
NVR .......... Non Volatile Residue
ITO............ Indium Tin Oxide

para. ......... paragraph

ppm........... parts per million

PSA........ Pressure Sensitive Adhesive
QA............. Quality Assurance
RD.......... Reference Document
TBC.......... To Be Confirmed
TBD.......... To Be Defined

TH............ Thermal Hardware

VDA.......... Vacuum Deposited Aluminum

File EDT001 doc This aocument ts property of AUSTRIAN AERQSPACE Gasm b.H
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2. DOCUMENTS

The following documents form part of this document to the extent specified here-in.

In the event of a conflict between this document and the Applicable Documents (AD), the AD
shall have the precedence. In the event of a conflict between this document and a Reference
Document (RD), this document shall have precedence.

Any such conflict should however be brought to the attention of AAE for resolution.

This document has been established based on the issues of ADs and RDs as given below.
Issue changes of ADs and RDs will lead to an update of this document only in case of
impacts on its content.

However, the valid documentation status is reflected in the relevant Configuration Item Data
List (CIDL).

2.1 APPLICABLE DOCUMENTS

none

2.2 REFERENCE DOCUMENTS

RDA1 PRC-OR-3706 Handhabungsvorschriften fir
Superisolationsmatten
(Handling procedure for MLI; AAE intemal
procedure

Fils EDT001 doc This dooumeni 15 property of AUSTRIAN AEROSPACE GeambH
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3. PRE-CONDITIONS

3.1 PERSONNEL

Handling and Packing of thermal blanketsffoils and related hardware shall only be performed
by experienced personnel or under supervision of experienced personnel. The cleanroom
procedure of the relevant cleanroom must be followed, and the use of clean gloves as
described in para. 3.3.1 is mandatory. The use of an appropriate face mask is recommended
when handling cleanliness critical items.

3.2 ENVIRONMENTAL CONDITIONS

Handling and Packing of thermal blankets and foils may only take place in cleanrooms which
are compliant to the following requirements:

1. Cleanroom Class: better than 100.000 (acc. Fed. Std. 209E)
2. Relative Humidity: 50% + 10%
3. Temperature: 22°C+3°C

3.3 MATERIALS AND EQUIPMENT

In the para's. below the min. necessary materials/fequipment are listed, which are required to
carry out the processes described in para. 4 below:

3.3.1 Handling Equipment
As a minimum the personnel handling the ML! blankets have to wear:
s Protective, cleanroom aproved clothing

¢ Gloves: clean lint free gloves or LATEX gloves must be used for handling of Thermal
Hardware

Fila: EDTON1 doc This document 13 property of AUSTRIAN AEROSPACE Gasm b H.
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3.3.2 Packing Materials and Equipment

For proper packing of thermal hardware the following materials have to be provided as a
minimum:

s Inner Packing: Clear clean Mylar (Wrapping)

e Quter Packing: Polyethylene

e Tapes: Flashbreaker 1 Tape or equivalent
+ Humidity indicator: Sidchemie (Koln)

No. 6685-12-1944969
range between 20% and 80% RH in steps of 10%
e Dessiccant

Fila: EDT001 doc Thit documer i1s property of AUSTRIAN AERDSPACE Ges.m.b H.
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4. OPERATING INSTRUCTIONS

41 HANDLING OF MLI

The thermal hardware is of high engineering quality and costs and the repairability is limited.
Replacement of damaged hardware is very expensive and hardly available in time. Therefore
al thermal hardware is to be handled with care appropriate for space applications at any

time.

41.1 Handling Measures

This para. describes all necessary measures to be taken into account in order to maintain the
thermo-optical, electrical and mechanical properties of MLI within acceptable limits during ail
phases of handling.

41.1.1 Thermal Blankets and Foils

To prevent the sensitive surfaces from being scratched, the foils shall not glide one on
another or on the table. By applying appropriate care, touching, rubbing or tearing of the
blankets on equipment in the cleanroom is to be avoided.

Scratching or contamination of these coatings would have negative influence on the
insulation properties and is therefore to be avoided.

Thermal blankets and foils (in particular 3-dimensional shaped ones) shall not be bent, folded
or deformed unduely to protect the foils and their brittle coatings.

Never use extensive force (especially during integration).

In order to avoid electro-statical charging of the (external) surfaces, ail electrically conductive
layers/coatings are grounded to the structure using grounding leads.

The electrically conductive and invisible ITO-coating often used on the outermost Kapton-
layer is a very thin and brittle film.

Scratching and folding of ITO-coated Kapton-layers as well as in-appropriate handling of the
grounding leads would impair the electrical properties and has therefore to be avoided.

File: EDTOO1 doc This document 18 property of AUSTRIAN AEROSPACE Ges.m.b H.
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4.1.1.2 Bonding Leads

Most thermal blankets and foils are equipped with bonding leads. For weight saving reasons
those grounding leads as well as their attachment to the foils is susceptible to mechanical
damage.

Therefore the thermal blanket is never to be picked up or held on the grounding leads. The
grounding leads must not be unduely bent or folded.

In order to keep the grounding lead from being caught by cleanroom equipment, from
touching the ground and from scratching the sensitive surfaces of the foils, it is rolled to a
diameter of approx. 60 mm, when not being attached to the spacecraft.

4.1.1.3 Velcros

Velcros are attachment elements consisting of a loop and a hook part In order to avoid
damage of the thermal hardware at velcro locations during removal from the spacecraft, the
MLI must be held very close to the velcro which is being opened. Opened velcros can be
covered with an appropriate (e.g. Mylar) foil, to avoid their re-connecting during opening of
other velcros. Tearing on the MLI blanket edges only (with the force required to open all
velcro connections) may result in tears in the MLI and is therefore not allowed.

4.1.2 Cleanliness

The cleanliness of thermal hardware is essential for its function. Therefore these items are
manufactured, integrated, checked and handled under clean conditions.

In case of contamination, the cleaning of perforated foils is only possible on small, local
areas and using lint-free, soft cleanroom cloth with IPA. Due to the sinsitivity of the coated,
perforated foils, a general cleaning of MLI is not recommended.

The themal blankets are to be protected against contamination by particles or
fluids/greases. They may only be handled by personnel wearing gloves as specified in para.
3.3.1. If the gloves leave spots on the foils, they have to be replaced immediately by new
ones.

All equipment (tables etc.), which come in direct contact with the foils, must be appropiately
clean.

The relevant cleanroom procedure has to be followed.

File EDT001.doc Thua docunani is property of AUSTRIAN AEROSPACE Geamb H
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4.2 PACKING INSTRUCTIONS

421 Cleaning of Container

NOTE:Cleaning activities on the container must not start before all blankets are safely

wrapped.

Isopropanol alcohol is the selected cleaning medium for the container, both intemally and
externally. Lint-free cloth must be used.

Although the seal in the container rim is capable of coming into contact with the cleaning
medium, it should not be saturated with such.

The container shall be located close to the airlock in a pre-cleaned environment and shall be
cleaned thoroughly internally and extemally.

NOTE:The container must always be closed when no loading/unioading activity is in
progress.

After cleaning has been performed, washing of hands is obligatory, and the container should
be left open for 5 minutes to allow for evaporation of cleaning agent.

4.2.2 Packing Materials

It is generally possible to re-use the packing material; damaged packing foils must be
replaced with new ones (for materials see para. 3.3).

Each thermal blanket is first wrapped in clear mylar. Then it is packed in a polyethylene outer
bag.

The humidity indicator and desiccants (min. 6 units per m? polyethylene foil) are added and
finally the polyethylene outer bag is sealed.

Each outer bag will be provided with a label at least containing the part number of the
blankets included.

File' EOT001.doc Trus document & property of AUSTRIAN AEROSPACE Geamb H.
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4.2.3 Packing and Unpacking of the Hardware

All thermal blankets and foils shall be packed in a reuseable container designed to provide
sufficient protection of the thermal hardware.

Stacking of blankets is acceptabile, if the foils are separated by spacer netting.

Blankets without spacer netting ("embossed”™ or “crinkled” foils) shall not be compressed to
avoid flattening of the foils, which wouid reduce the thermal performance.

This type of MLI shall be seperated by drawers or the polyethylene bag (used as outer
packing of blankets) shall include a certain amount of air (compressed with a flat plate, there
shall be a distance of 1 cm between the top of the MLI and the plate) to avoid compressing of
the blankets due to stacking of the bags during transport and storage.

NOTE:A minimum bending diameter of 50 mm shall be ensured, if folding of blankets is
necessary. Bending of ITO coated blankels shall be avoided whenever possible,
because of the brittle coafing.

Before loading of the container, place a layer of polyethylene into the empty container such,
that the polyethylene can be folded over the packed MLI blankets.

Once the last blanket has been loaded into the container, close the protective polyethylene
and fix it with tape.

424 Storage

For short-term laying down of thermal blankets (i.e. storage time shorter than 1 working day)
the relevant insulation item has to be put on a clean area and to be immediately covered by
clean, clear mylar foils whenever not in use.

If the foreseen storage time exceeds the short-term period, the respective insulation item has
to be packed in accordance with para. 4.2.3 and stored.

4.2.5 Inspection

Each time hardware items are placed into their respective protection bags, they should be
visually inspected for any signs of damage.

Fila EDTOO1 doc Thrs document is properly of AUSTRIAN AEROSPACE Gesmb H
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1. INTRODUCTION

1.1 SCOPE

The scope of this document is to provide all necessary information needed for proper integration
of MLI thermal blankets, foils and related small parts, which are to be manufactured, procured
and delivered by AAE.

This procedure is applicable for all generic aspects of cleaning, repair and integration of MLI
thermal blankets, foils and related small parts.

The relevant instructions for proper handling, packing and transport are described in AD1.
Instructions specific 1o a certain application/project will be provided separately in the relevant

sections of the delivery documents using the forms defined in the annexes of this generic
document.

1.2 THERMAL BLANKETS

The thermal blankets and foils are a very delicate hardware, have been manufactured to very
high quality standards and represent a considerable value. Therefore these items must be
treated with utmost care and packed when not in use.

During the processes described in this procedure attention must be paid to avoid the damages
listed below:

» contamination (both particular and molecular)
s scratches on the surfaces/coatings
« mechanical damages in the foils/groundings

As the integration is performed in two major steps, the respective chapter is split up in two
main parts.

» the first part describes the instaliation of attachments and bonding leads to the structure

¢ the second part describes the integration of the AAE MLI blankets to the structure
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1.3 ACRONYMS

AAE . Austrian Aerospace GmbH
AR .. as required

acc, .. according

AlV .. Assembly, Integration, Verification
CSL .. Configuration Status List
CFRP .. Carbon Fiber Reinferced Plastic
C/W ... Clip Washer

DC .. Direct Current

DIL .. Deliverable Items List

EOL ... End of Life

e.g. .. for example

etc. .. and soen

Fig. ... Figure

GN3 .. Gaseous Nitrogen

HP .. Hewlett Packard

ICD ... Interface Control Document/Drawing
i.e. .. thisis

IPA .. isopropanol

K .. Kelvin

LN Liguid Nitrogen

mil .. 0 001 inches

MLI .. Multi Layer Insulation

NA .. not applicable

NCR .. Non-Conformance Report
NVR .. Non Volatile Residue

NRB ... Non-Conformance Review Board
PA .. Product Assurance

p.a. .. pro analyse

para ... Paragraph

ppm .. Parts Per Million

PSA .. Pressure Sensitive Adhesive
QA ... Quality Assurance

RD ... Reference Document

ref .. reference

RH ... Relative Humidity

SGP ... Stuctural Grounding Point
S/0 ... Stand-Off

TBC ... To be confirmed

TBD ... T0 be determined

TH ... Thermal Hardware

typ. ... typical

us ... Ultrascnic

uv ... Ultra Violet

VDA .. Vacuum Deposited Aluminium
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2. DOCUMENTS

The following documents form part of this document to the extent specified here-in

In the event of a conflict between this document and the Applicable Documents (AD), the AD
shall have the precedence. In the event of a conflict between this document and a Reference

Document (RD), this document shall have precedence.

All documents referenced hereafter as ADs and RDs are valid in their latest issue.

2.1 APPLICABLE DOCUMENTS
AD1 QSTD-QPRC-3031-AAE Handling Procedure for Thermal Hardware

AD2 - Cleanroom Regulation for the applicable
Integration Facility

2.2 REFERENCE DOCUMENTS

RD1 EPOS Process management system of AAE with
all process documents integrated

RD2 QSTD-MPRC-3033-AAE Vorschrift zur Superisolationsfertigung,
Manufacturing Procedure for MLI {AAE
internal procedure)

RD3 QSTD-MPRC-3014-AAE Reinigung in der Hi-Rel Fertigung;
Cleaning of parts (AAE internal procedure)

RD4 QSTD-QLST-4013-AAE Checklist for Inspection of Thermal
Hardware Blankets (AAE internai
procedure)

RD5 QSTD-QPRC-2009-AAE Non Conformance Reporting System (AAE

internal procedure)

RD6& FED-STD-2089E Cleanroom and Work Station
Requirements, Controlled Environment

RD7 ECSS Q-70-26A Crimping of high-reliability electrical
connections
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3. RESPONSIBILITIES

The following responsibilities are defined (in accordance with AAE Integrated Management
System - RD1):

Note: Below responsibilities only apply if AAE personnel is performing the integration. In case
that customer personnel performs the integration the customer responsibility rules shalf

apply.

Design [B30] — Thermal Hardware System Ingenieur

+ Definition of detailed integration instructions {see forms/examples in ANNEX A:)
» Definition of bonding instructions (see forms/examples in ANNEX B: )

+ Definition of integration sign-off sheets (see forms/examples in ANNEX C. )

« Definition of any open work tasks (see forms/examples in ANNEX D:)

» Definition of hardware to be integrated (see forms/examples in ANNEX E: )

Manufacturing [B40] — Operator for Thermal Hardware

o Check for completeness & compilation of all hardware (acc. engineering) to be integrated
» Handling of hardware according applicable procedures

+ Performing the integration of the thermal hardware attachments in accordance with this
and other applicable procedures

= Performing the integration of the thermal hardware blankets & foils in accordance with
this and other applicable procedures

« Generation of NCRs, if any

» Performing repalr of the thermal hardware blankets & foils in accordance with this and
other applicable procedures, if necessary

« Dokumentation of the performed integration by filling in the applicable sign-off sheets

» Dokumentation of any deviations from this procedure and accompanying definitions
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4. PRE-CONDITIONS

The following Pre-Conditions apply for all operations with Thermal Hardware. Therefare they
are listed prior to the description of the actual procedures

4.1 PERSONNEL

The work described in this document shall only be performed by experienced personnel or at
least under supervision of experienced personnel. The cleanroom procedures of the relevant
cleanroom must be followed and the use of clean gioves as described in para. 4.4 is
mandatory.

4.2 APPLICABLE CLEANLINESS CONDITIONS

All operations have to be carried out in a cleanroom with at least class 8 acc. EN iSO 14644-1
{comparable to class 100.000 of RDE)

4.3 APPLICABLE ENVIRONMENTAL CONDITIONS

For short term laying down blankets / foils which are not in use, sufficient horizontal areas
(i.e. lables, boards, shelves etc.) shall be provided. In order to avoid scratches on external
surfaces, those tables shall be covered by clean, clear Mylar foils or equivalent.

required
Temperature: 22°C+3°C
Relative Humidity: 40% + 60 %

Table 4-1: Environmental Conditions
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4.4 TOOLS AND EQUIPMENT

+ Adhesive bonding Tools

» Disposable wipers or lint-free cloth: M-WipeTX502 or similar {organic contaminant content
< 25 ppm)

» Isopropyl-alcohol or Acetone cleaning fluid: ‘pro-analyse’ quality or NVR < 2 ppm
» Cleanroom clathing (contaminated clothing is to be removed & laundered before re-use)
s Protective goggles

» Gloves: only clean lint-free gloves are allowed. Latex gloves are used during manufacture
and their use is recommended. Use of gioves is however mandatory. Contaminated
gloves must be replaced by new cnes.

» Metal box (or other material not affected by adhesive mixture)

s Spatula for mixing and application of adhesive

e Tables in sufficient number and sizes with approved working surfaces
» Cleanroom approved marker pen

= Abrading equipment: Sandpaper 120, 360 or Scotchbrite

» Vacuum cleaner

+ Hollow punch as shown in Figure 4-1, @ TBD mm {A/R).

s Dry filtered GN: (0,3 um filtered; technically clean)

SRR RN

%
7
kA
;
é
.

T
I..-\-h\\

Figure 4-1: Hollow punch (typ.)

4.5 MATERIAL AND HARDWARE

e Structural adhesive systems according bonding instructions (see ANNEX B: )
« AAE delivered MLI blankets

o PSA Tapes (9460, 966, 9703) as needed according detailed instructions

s Other Tapes as needed according detailed instructions

« 1 mil Clear Clean Mylar

« Polyethylene (outer packing)

s Dessicant with humidity indication: DIN 55473

s Flashbreaker Tape or equivalent non-residual tape

» Structure samples for adhesive bonding samples
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5. CLEANING

5.1 SAFETY CONSIDERATIONS
When using Isopropancl or Acetane as cleaning agent, it is essential that personnei follow

the safety requirements of the suppliers safety data sheets exactly. Protective equipment
(e.g clothing, gloves etc.} must be used

5.2 CLEANING PROCESSES

The cleaning of the delicate hardware has to be performed with utmost care. The relevant
handling procedure (AD1} has to be followed.

Cleaning shall only take place in an environment as specified in para. 4.2.

Cleaning shall not degrade thermo-optical properties of the hardware and shall not cause
scratches on the surface.

5.2.1 Cleaning of Thermal Blankets and Foils

5.2.1.1 Cleaning with Cleaning Solvent

Isopropanol as specified in para. 4.4 shall be used as cleanihg solvent for cleaning of
thermal blankets and foils,

Note: Isopropanol must not be diluted with any other liquid.

Cleaning of blankets/foils shall be done with use of a disposable wiper or lint-free cloth (as
specified in para. 4.4) which is to be soaked and rinsed in Isopropanol prior to use.

Organic contaminants shall be removed by lightly touching the blanket/foil with firstly a
soaked wiper and secondly a dry wiper. Care should be taken, that during the cleaning
process no solvent excessively comes into the perforation holes of the foils.

Note: Do not wipe contaminaled area with excessive force, because this could cause
scrafches on the surface.

The blanket/foil shall be allowed to stand for approx. 5 minutes to ensure full evaporation of
the remaining solvent, before being re-used.
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5.2.1.2 Cleaning with GNj;
Finished blankets shall be checked for particulate contamination

If seen necessary, particles shall be removed by means of a jet of compressed GN5 and/or
careful vacuuming.

Note: Cleaning with jet of GNo must be employed with utmost care.
The following pre-cautions have to be taken, if this cleaning method is selected:

» no unprotected blankets or other contamination sensitive hardware shall be located in the
vicinity of the blanket fo be cleaned, since contamination of these items may result

» only the outer surface shali be blasted with GN»; care shall be taken to avoid that the jet
of compressed GN» effects the internal layers of the blanket

« avoid scratching of surface by dust during cleaning

» clean hardware only in one direction to avoid re-contamination of blanket

5.2.2 Cleaning of Bonding Leads

If bonding leads are contaminated, wipe them thoroughly with a disposable wiper soaked in
Isopropanal.

Note: As bonding leads of blankets often run near a perforated inner foil, care should be
taken thal no solvent excessively comes into the perforation holes of the fol.

Care should also be taken, that during the cleaning process no damage of the
connection to the blanket itself occurs.

5.2.3 Cleaning of Small Parts

Stand-offs, clip washers, grounding washers etc. have been cleaned before their delivery. If
contamination accurs, a replacement shall be considered, as spare parts are available in
most cases.

If cleaning of such parts is decided, these parts shall be cleaned by means of an ultrasonic

cleaning bath (e.g. according to RD3 or similar procedure). This process has to be performed
in a safe distance to blankets, foils, etc.

5.3 INSPECTION AND DOCUMENTATION

After performing cleaning, a visual inspection has to be performed fo verify that visibly clean
conditicn of the hardware has been achieved.

After delivery each cleaning process has to be recorded in the relevant Historical Record of
the Blanket/Foil.
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6. REPAIR

This chapter describes the necessary steps to be undertaken for repair in case of damaged
thermal hardware. Information/criteria applicable for repair of MLI blankets in general as well
as additional information for detailed repair methods are provided.

6.1 REPAIR CRITERIA
The following criteria are applicable for repair of MLI blankets:

» Whenever a damaged layer of a blanket/foil or a referred part (e.g. attachment provisions,
electrical bonding provisions etc.) has to be repaired then only repair material shall be
used, which consists of a material similar to that of the material being repaired.

Note. Kapton tape (with or without coating pending damaged layer characteristics) can
always be used for repair of a damaged layer (i.e. Kapton and Mylar foils).

Never use Mylar foils for repair of Kapton foilst!f

» Kapton tape used for repair shall always be attached on non-space side if possible.

6.2 REPLACEMENT CRITERIA

In order to enable decision if a blanket can still be repaired or has be to be re-manufactured,
several criteria have to be taken into account,

In case of the following a blanket shall be re-manufactured

+ Tears in a damaged outer layer exceed length of 150 mm.
» Holes in a damaged layer exceed @20 mm.
« Total area of repair material exceeds 10 % of total blanket area

« One or more layers are damaged in such a way, that the required
mechanical/thermallelectrical properties cannot be reached, and the respective layers
cannot be replaced.

» Contamination level of blanket is that high, that required thermalfelectrical properties
cannot be reached and local repair or cleaning is impossible.

» Grounding point repair of grounding point is impossible.

Note: Criteria listed above shall be understood as guideline for replacement of blanket/foil.
In general re-manufacturing is needed in all cases where unacceptable
mechanical/thermal degradation can be expected or is possibly to be expected even
after (mechanical) repair.

Final decision has always to be made via NRB.
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6.3 DETAILED REPAIR METHODS

In addition to the general procedures described above, this para. contains information about
possible repair methods for damaged blankets, or referred parts.

6.3.1 Tears in Blankets
Tears in blanket/foil are repaired as follows:
+ Punch crackstopper hale (@3 mm) at end of tear.

» Clean application area of repair tape using Isopropyl-alcohol, if necessary (i.e. when area
contaminated in a way that good adhesion of tape cannot be guaranteed).

o Close tear with repair tape
Note: Overlap at end of tear shafl be > 10 mm.
Repair tape only needed on one side {non-space side, if possible).

+ If a tear reaches a stand-off hole, the stand-off hole has to be reinforced with a ring of
repair tape (in order to avoid punching of new stand-off hole).

6.3.2 Holes in Blankets
Repair method shall be the same as described in para. 6.3.1 for the repair of tears.

Note: If hole exceeds @10 mm, it has to be repaired on both sides of the foil!

6.3.3 Repair tapes

The following rules are applicable for the type of repair tape to be used.

waapaired foil Repair tape to be used Remark

foils of the inner package | 1 mil plain Kapton with PSA
(thin Mylar or Kapton foils)

Outer layer (visible layer) | outer layer material with PSA | orientation of coatings (VDA,
etc.) shall be the same as of
the repaired foil.

6.3.4 Contamination of Blanket

If a blanket/foil is contaminated, try to clean respective area as described in para.5.2.1.1
using Isopropyi-aicohol

Fite: Q5T000293.doc This documenl is proparty of AUSTR!'AN AEROSPACE Gea.m b.H.



T
‘¢ || Austrian Aerospace

Y

Document No.. QSTD-MPRC-3054-AAE.  Date: 26 Aug 2006 Issue: 1.0 Page: 11

6.3.5 Attachment Replacement

Attachments (Stand-offs, Clipwashers and Velcros) have to be replaced, if they are
destroyed or damaged in a way that their mechanical performance cannot be guaranteed
anymore

6.3.5.1 Clip Washers

If the number of clip washer mounting/dismounting cycles exceeds 20, clip washers need to
be re-inspected for proper performance in order to support the decision for further use.

In case that it cannot be ensured that the clipwashers mounting/dismounting cycles have not
exceeded 20 cycles, at least a visual inspection on random samples is mandatory prior to
launch/test.

6.3.5.2 Velcros

If the number of velcro mounting/dismounting cycles exceeds 10, velcros need to be re-
inspected for proper performance in order to support the decision for further use.

In case that it cannot be ensured that the velcro mounting/dismounting cycles have not
exceeded 10 cycles, at least a visual inspection on random samples is mandatory prior to
launch/test.

Velcros have to be replaced according to following repair method:

s Cut sewing yarn with scissor
» Remove Velcro

* Apply new velcro by using the same type and application procedure according to RD2.

6.3.6 Electrical Bonding

6.3.6.1 Repair of Bonding Lead

If the bonding lead is damaged between the blanket/foil grounding point and the stress relief
tape, a new grounding point has to be applied according to procedures described in the
following para.

In any other case the bonding lead has to be cut off at the damaged location and a new
connector/shrink sleeve has to be applied. The connecior shall be crimped in accordance
with RD7.
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6.3.6.2 Repair of Grounding Points

Whenever a grounding point is damaged (i.e. damage of crimped connection between
bonding lead and grounding point), a new grounding point has to be applied on the blanket.

If an additional grounding point has to be applied on a bianket, the following procedure has
to be observed:

» Cut off bonding lead of damaged grounding point as close as possible to stress relief
tape.

« Open tongues of outermost layer at new grounding point location to the minimum extent
necessary for placing grounding washers.

= Open inner package of MLI

» Apply additional grounding point according RD2.

» Close tongues of outermost layer around grounding point,

Note. For biankets carrying a betacloth outermost layer it has to be observed, that one of the
grounding washers touches a graphite yarn of the betacloth

Note. Functional requirements of the new grounding point have to be measured and recorded
in the relevant historical record — the measurement to be conducted shall be a pin-to-
pin resistance measurement between different grounding leads of the same blanket.
Acceptance of exceeding shall be decided on case by case basis via NCR. The
requirement can be found in the blankel inspection sheets in the relevant delivery
documentation.

6.4 DOCUMENTATION
Each repair performed has to be covered by an NCR.

Each repair has to be recorded in the relevant Historical Record of the blanket with reference
to the respective NCR. The amount of repair (e.g length, % of total blanket area, etc.) has to
be noted.

New mass of repaired blanket has to be recorded in the relevant inspection record of the
blanket (i.e. column “Mass” respectively column “Remarks®).

Historical Record of blanket shall support the decision, if a blanket can still be repaired or if it
has to be re-manufactured (e.g. total amount of linear repair etc.).
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7. INTEGRATION OF ATTACHMENTS

This part of the document describes how the MLI attachments (i.e stand-offs, attachment
supports, velcros) have to be installed to the structure

7.1 SPECIAL PRE-CONDITIONS

Sufficient working space shall be made available to the working personnel Where cleaning
fluids are used, proper ventilation shall be ensured and water sources shall be within easy
reach.

Note. As described above, proper cleanroom clothing and approved gloves must be worn
during the following steps of this process.

7.2 BONDING OF STAND-OFFS

Note. As there will most probably exist several lypes of stand-offs, a strict routine is
necessary to avoid adhesion of a stand-off to an incorrect position

To bond the stand-offs to the structure repeat the following paragraphs for all Stand-Offs.
Note. For each batch of adhesive a bonding sample with stand-offs and a relevant structure

sample is necessary. The samples and the remaining adhesive mixture shall be kept
for traceability reasons.

7.2.1 Position Marking
The positions where stand-offs shall be adhered to must be marked on the structure. This is

performed using an approved pen or very light abrading at the positions accerding to
applicable drawings. Then the Stand-Offs can be bonded to these marked positions.

7.2.2 Preparation of Stand-Offs
Note: Open packages in the presence of QA personnel!

Open the package containing the stand-off type which is due for bonding. If supplied by AAE,
Stand-offs have been cleaned prior to packing into the plastic bags according to RD3.

However, if cleaning is necessary due to any event proceed according to RD3 or equivalent.

If not already delivered in abraded conditions all Stand-Off flanges (bonding areas) have to
be abraded with sandpaper as per para 4.4 or equivalent.

Note:A vacuum cleaner must be used, if abrading is performed in a clean area
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7.2.3 Substrate Preparation
Depending on the substrate, to which the stand-offs have to be bonded to, different

procedures may be applicable. Roughening and subsequent cleaning has to be performed
according to the relevant bonding instructions — see ANNEX B:

7.2.4 Adhesive Mixture
Depending on the adhesive to be used different mixture ratios, pot lifes and curing times
have to be observed These parameters are defined in dedicated adhesive mixture records

using the forms as described in ANNEX B: For each baich of adhesive a separate adhesive
mixture record has to be filled.

7.2.5 Application of adhesive and stand-off

Depending on the adhesive to be used different bonding procedures have io be used. The
applicable procedures are defined via the relevant bonding instructions — see ANNEX B:

7.2.6 Fixation for Curing

Fix the stand-off with one or two pieces of flashbreaker tape or an equivalent non-residual
tape as per Figure 7-1 aver the foot.

Figure 7-1: Fixation Tape for Stand-Off
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7.3 BONDING OF VELCROS

Note: Each velcro attachment element consists of a loop part, which is already attached fo
the MLI blankel, and a hook part, which is fo be bonded to the structure.

To bond the velcros to the structure repeat the following paragraphs for all velcros

Note: For each batch of adhesive a bonding sample with a velcro and a relevant structure
sample is necessary. The samples shall be kept for traceability reasons.

7.3 1 Preparation of Velcros
Open the package containing the velcro hook tapes with the proper length.

The bonding area of each velcro hook part shall be cleaned with IPA, using a disposable
wiper,

Note: Prior fo petforming any bonding aclivity at least 10 minutes shall be waited to allow for
evaporation of cleaning agent.

7.3.2 Position Marking & Masking

The positions where velcros shall be adhered to must be marked on the structure. This is
performed using an approved pen or very light abrading at the positions according to
applicable drawings. Then the Velcros can be bonded to these marked positions.

Those areas, where no adhesive is planned to be applied, shall be covered by flashbreaker
tape or an equivalent nen-residual tape.

7.3.3 Substrate Preparation
Depending on the substrate, to which the stand-offs have to be bonded to, different

procedures may be applicable. Roughening and subsequent cleaning has to be performed
according to the relevant bonding instruclions — see ANNEX B:

7.3.4 Adhesive Mixture

Depending on the adhesive to be used different mixture ratios, pot lifes and curing times
have to be ohserved. These parameters are defined in dedicated adhesive mixiure records
using the forms as described in ANNEX B: . For each balch of adhesive a separate adhesive
mixture record has to be filled

7.3.5 Application of adhesive and Velcro

Depending on the adhesive toc be used different bonding procedures have to be used. The
applicable procedures are defined via the relevant bonding instructions — see ANNEX B:
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8. INTEGRATION OF BLANKETS

8.1 GENERAL INSTRUCTIONS

8.1.1 Pre-Conditions

A sufficient number of fables shall be available, such that all blankets can be laid out without
undue deformation. These tables shall have a Teflon working surface or any other approved
working surface Clear clean Mylar shall be made readily available for covering of unpacked
blankets. Any possible contamination source must be removed as far as particulate
contamination as well as molecular contamination are concerned.

8.1.2 Preparation of Working Surfaces
The tables on the working surfaces shall be visible clean. If necessary they shall be pre-

cleaned using [sopropyl-alcoho! cleaning fluid. Working surfaces shall not be severely
scralched nor shall any part protrude out of the flat surface to avoid blanket damage.

8.1.3 Blanket Identification

Each bianket carries its unique identification tag (Size: 38 mm x 24 mm). This fag is located
on the backside of the blanket and looks as shown in the next figure:

{ ﬂ:ﬂ} Austrian Aerospace

NG
Rapeiliess

Project Xxxx8

Name XXXXX

Part.-No | xxxx | Issue | «
Doc.-No

CI-No AAXKKR Model | =
Lay—up XXXXKXX S/N xx

-

Figure 8-1: Marking Tag
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8.1.4 Marking of Stand-Off Holes on the Blanket

As the S/O's are mounted to the structure with tolerances and the blankets have to be
adapted slightly to the actual shape of the structure, the S/O holes are not punched during
manufacturing but during integration. The positions of the holes for the S/Os are marked up
on each template corresponding to a blanket (i.e carrying the same Part Number).

Note. The template must be legible if put on the spacecrafi (i.e. not mirrored).

To obtain correct S/O positions on the template, attach the tempiate to the spacecraft by
hand at its intended location. If necessary shape the template to assume the optimum

contour over the spacecraft and cross-check the marked-up S/O holes with the actual S/O
positions If necessary mark up the actual positions with the cleanroom approved pen.

8.1 5 Installation of Structural Bonding Lead Parts

One Bonding Lead consists of two parts which are interconnected by means of a pin/socket

connection. One part of this Bonding Lead is riveted to the blanket and the other part is

connected to the structural bonding points.

The installation shall be done as follows:

» Locate the Structural Bonding Point referenced to in the applicable Integration Sign-off
sheets (see example in ANNEX C: ); the locations of these bonding points on the structure
are provided in the applicable I1CD.

= Attach the structural bonding lead parts to their corresponding Banding Point.

» Torque bolt with 0,8 Nm + running torque.

+ [f the Structural Bonding Point does not provide a self-locking thread then fix the Screw
head/Nut by a point of adhesive (e.g. EC2216 or appropriate) to the structure

¢ Fix the routing with patches of plain Kapton tape {1 inch x 1 inch), taking care, that this
routing does not cross over detachable parts of the structure.

The structurai reference for each blanket bonding point is given in the applicable integration
Sign-off sheets (see example in ANNEX C: )

8.1.6 Punching of Stand-Off Holes into the Blankets/Foils

Put the relevant template onto a clean table. Punch the marked holes into the template by
using a hollow punch, which is 1 mm larger in diameter than the S/O shaft. Attach the
template to the Spacecraft again and verify, that the holes match the 5/0s.

Repeat para. 8.1.4 if necessary to obtain correct template fit.
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When template fits to the Spacecraft/Instrument, unpack the blanket bearing the same Part
Number as the template (compare Part Number on Marking Tag with number on tempiate)
and put it onto the working surface. Apply the template with the correctly punched S$/O holes
on the bianket and align with the most important geometrical shape (i.e. Cutout, Outer
Envelope). Mark S/O positions with the cleanroom approved pen.

Note: Before punching the S/O holes, verify the proper condition of the hollow punch. The
hoftow punches’ cutting edge must be without any cracks or burrs. For an optimum
punching result the punch must be sharpened frequently and several spare tools
should be available.

Punch the S/O holes using a hollow punch, which is 1 mm larger in diameter than the S/O
shaft.

8.1 7 Attachment of Clip Washers

The Clip Washers must be applied very carefully to avoid undue force on the S$/Q's. Clip-
Washers shall be applied as shown in the following figure:

Dismount
=

Figure 8-2: Clip Washer Attachment

All Clip Washers shall be applied such, that the Blankets nicely fit to the structure — i.e. the
blankets shall neither be compressed nor have a gap to the structure larger than necessary.
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8.1.8 Atltachment of Blankets and Fuoils to the Structure

The attachment of the blankets to the structure is a very delicate process und should
therefore be performed by experienced personnel (or at least under supervision of
experienced personnel} and very carefully,

Apply a blanket to the structure and adjust to its contour where necessary. Apply Clip-
Washer as described in para. 8.1.7 above. If clearance between thermal blankets/foils and
the structure is required, Clip-Washers can be attached on the $/Os underneath the blankets
(Some S/Os have several grooves) to hold the blankets in position

Removal of a Blanket is the reverse procedure.
Note: Before removal of a blanket verify,

) that all overiaps are free

. all Clip-Washers have been removed

. all bonding leads have been disconnected

. all layers of the blanket have been detached from the stand-offs

so to avoid damage of the blanket. This process could require the removal of another
blanket first before removing the intended blanket.

8 1.8 1 Opening of Velcros

When opening blanket overlaps, which are closed by means of velcros, the following
procedure has to be strictly followed in order to avoid any damage on the interfacing blankets
(see Figure 8-3)

= grap the first part of the velcro connection (either hook or loap part)

= press down the opposite part of the velcro connection and peel the connection apart
carefully.

= ATTENTION: Never open the cannection by pulling on either part of the blanket, but
always peel the parts apart by grapping bath parts of the velcros!!

Grap velcro and pesl off from
opposlie veloro carefully

Blarhont # J

Prass down blanket al velcro
whila peeling off opposiie

| Blenket & 2
_——

Figure 8-3: Opening of Velcros
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8.1.9 Overlapping Rules

If not otherwise defined in and thus superseeded by lhe relevant project specific instructions,
the following overlapping rules apply:

The standard overtap design is the "single” overlap as shown in Figure 8-4. Overlapping of 3
and more MLI has the same principle as overlapping with 2 MLI.

T, ' blanket 2 i

‘ blanket 1 i C—%m d I N
- . A : x
A : )

C < f D,

Figure 8-4: Single Overlap

[olanket |

[anket]

Figure 8-5: Overlapping at Corners
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8.1.10 Closure of Blanket Overlaps

If seen necessary during final inspection, some blanket overlaps shall be partiaily closed to
avoid additional thermal losses (see Figure 8-6).

blanket | Tape |
Car—— — N
[ =i —— =)
structure
i
I
__[EF
1
1
Cl__r i

Figure 8-6: Closing of Blanket Overlaps using Tapes

Note: If no other distance "D" is specified for the individual case in the respective special
instructions for each blanket, then this distance shall be 150 mm

The typical size of the tape is 50 x 25 mm.

The tape to be used shall be made of outer layer material except stated otherwise in
the special instructions
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8.1.11 Connection of Bonding Leads

One Bonding Lead set consists of fwo pieces. One part is riveted to the blanket while the
other part is attached to the respective structural bonding point.

After performing the tasks of para. 8.1.5 the structural parts of the bonding leads are ready
for mating of blanket part/structural part of the bonding lead. After connection of all bonding
leads of the MLI blanket, the electrical resistance between the rivet of one bonding point and
its structural reference shall be measured and recorded.

Note: Before flight, this Pin/Socket connection must be secured against accidental demating
with a piece of 1 mil plain Kapton 966 or 9460 PSA tape, wound around the connector
(see Figure 8-7).

Securing of connectors with 1mil Kapton / PSA Tape (25,4 x 25,4 mm):

1 Cable

3 Shrink sleeve
4 Pin

5 Socket

min, 2 mm averiap to
tha shrink sleeve

min 7 mm ovarlap
to {ha shrink sleave

e

T T e

1 layer of tape
around the conneclor

press lhe lape fimnly
ta the shrink siesvel

‘ SR i
Tape flapped around lhe connecior and the
{ ends ars cut off to a lenglh of min. 8 mm

Figure 8-7: Securing of bonding lead connections
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8.1 12 Open Work

A number of cut-outs, slits etc. might have to be made during integration (this is stated as
"open work" in the relevant delivery documents respectively in the detailed instructions).

The general proceeding is as described in para. 8 above (i.e. taking the relevant contours,
slits efc. onto the template and then infroducing them into the blanket/foil).

Note: All information given in para. 8.2 have to be taken into account.

This work is to be performed by AAE personnel or af least in presence of an AAE
representative to ensure that the same manufacturing standards/methods are applied that
were used during the production of this hardware.

8.1 13 Documentation

As the stand-off locations on the templates are only indicating the approximate position, the
actual position has only to be clearly marked on the reduced size template copies when it is
more than 10 mm away from its nominal position.

The final stand-off position has always lo be marked on the template used for on-site
modification of the blanket (see para. 8.1.6)

All other modifications of the hardware (slits, cut-outs, tapes etc.) must be clearly marked on
the production templates provided together with the biankets as well as on the reduced size
copies of the templates, which are provided with the applicable delivery documents.

All hardware items modified during integration (e.g. by making cut-outs, finishing bonding
leads etc.) shall be weighed. The new weight shall be recorded in the relevant inspection
record of the blanket {i.e. column “Mass” respectively columnh “Remarks”).

For each MLI blankel / foil the electrical resistance between the rivet of one bonding point
and its structural reference shall be checked/measured for compliance to the applicable
requirement and reccrded in the applicable Integration Sign-off sheets (see example in
ANNEX C:)

Each mounting/remaval of an MLI blanket has to be documented in the ,Historical Record*
shest of the relevant delivery documents.
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8.2 SPECIFIC INSTRUCTIONS

Any instructions, which are specific to a project will be provided in detailed instructions, which
shall be considered as an amendment to this generic procedure and which are to be part of
the delivery documentation.

These detailed instructions will include

1 Special instructions for integration, if any applicable to the project. These special
instructions shall clearly identify and describe

= Special integration sequence: any sequence of blanket mounting or
dismounting to be especially observed during
blanket integration

= Special overlapping rules: any overlapping rules, which have to be
especially considered and are not described
either in para. 8.1.8.1 above or in the
applicable General Arrangement drawings.

= Special integration requirements:  any measures which have to be especially
considered.

2. Bonding instructions for attachment bonding (according ANNEX B: )
Any Open Work referring to para. 8.1 12 above (according ANNEX D: )

General Arrangement Drawing for the ML blankets {example see ANNEX A, )

o Rk ®

Blanket [ntegration Sign-off Sheets {according ANNEX C: )

6. List of hardware to be integrated (according ANNEX E: )
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ANNEX A: GENERAL ARRANGEMENT DRAWING (EXAMPLE)

\

Blanket 1 Blankel 2
Blanket 4
‘ X
Blanket 3 -
Ty
] i
”
]
», .
g -
e Blankel 5 R el
Blankel 2
P »

I e < Blanket 4
s Z
: Blanket 3 "7‘
Y

Figure 8-8: Example for General Arrangement Drawing
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ANNEX B: BONDING INSTRUCTIONS

Different adhesives and applicable procedures might be used for bonding of different types of
attachments.

Iin case that AAE is responsible for the bonding of the attachments, the definition of the
adhesives and the applicable procedures to be used has to be included in the applicable
detailed instructions, which are contained in the relevant sections of the delivery documents.

The tables / forms as shown hereafter shall be used in the applicable detailed instructions.

ADHESIVE FORESEEN USE APPLICATION PROCEDURE

SUBSTRATE SUBSTRATE PREPARATION SUBSTRATE CLEANING

Table 8-1: Form for Bonding Instructions

ADHESIVE FORESEEN USE APPLICATION PROCEDURE
Scotchweld .
Bonding of Stand-offs QSTD C
EC 2216 B/A

SUBSTRATE SUBSTRATE PREPARATION i (‘f-ﬁuﬁﬁy\ﬁ C\Lm
p—

 Clgay Lhe e, where the Stand-off will be
: bopdad to'and and lhe foot of the Stand-off with
~Aceto d disposabie cleaning paper a second

CFRP - to be roughended by means of a gla
; pancil.
: Note: In case

; nium substrates need nol to be abraded if | same as for CFRP
: the surface lreatment provides a proper

| bonding surface (to be checked on case-by-
| case basis}.
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For each adhesive batch used an “Adhesive Mixture Record” as shown below has to be filled

ADHESIVE MIXTURE RECORD | No. (JJ/MM /DD /No.): ! / /
Adhesive (Part A): Color.
Adhesive (PartB): Color
Lot No. (Part A):
Lot No. (Part B):
AAE-Ref. (Part A): Coalli: , EoL
AAE-Ref. (PartB). Colli: *EoL
Project-Code: Reference Doc..
Mixture Ratio by Weight: PatA : PartB =
Used balance (type, S/N): , next cal..
Part A: nominal: g actual: g
K = 1/ Mixture Ratio
Part B: nominal: (Axy x K=) g actual; g
Time / Start: Mixture Duration: min.
Temperature: °C | Humidity: r.H.
Pot Life: Time of Last Bonding:
Minimum Cure Time at rcom-temperature:
Cure-Time before Loading {Cure at 25° C):
Bonding Samples:  according to:
Required: 1 pcs. actual; pcs
Samples marked with Record Nao. and Sample-Serial No.; performed by
Remarks:
Location: Date: Performed Checked
by: by:

Table 8-2: Form for Adhesive Mixture Record
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ADHESIVE MIXTURE RECORD | No.(JJ/MM/DD/No.): 05 / 03 | 08 | 01

Adhesive (PartA): SCOTCH-WELD 2216 A Color:grey

Adhesive {PartB): SCOTCH-WELD 2216 B Color:white

Lot No. (PartA): 16 99 65

Lot No (PartB): 16 99 65

AAE-Ref. (Part A). Colli: 2728 :Eol: 19. 18 Q_SJ'Z
AAE-Ref. (PartB): Colii: 2728 : EoL: 19ﬁW i
Project-Code: SMCS Reference Doc.: SO-UM-AAE-TCSI-}»QQM u
Mixture Ratio by Weight: PartA . PatB = 8N\
Used balance (type, S/N): KERN CM 320-1 ne/_c\\;s/ 09. 05
Part A: nominal: - 77 l ;; o ;ctual //\ ) 7,5 g
K= 1/MxueRatio = 5/7 = o714 / (//
Part B: nominal: (Ayy x K=) 5 g act\l\ > 54 g
Time/Start:  15:15 Mixture Puratior ~ 5 min.
Temperature: 22 °C Hunyd#t( % RR %r. H.
Pot Life: max. 90 min, yﬂesqf Last Bonding: 15:40

Minimum Cure Time at rcom-temperature: (8/ h \ N

Cure-Time before Loading (Cure at 25° C)

Bonding Samples: according to:
Required: /@ actual: pcs

Samples marked with Record Nc%arV (ésyéle-Senal No.. performed by _ KOK

Remarks:

Y

Location: (9 Date: Performed Checked
AAE 08. 03. 05 ‘ by:KOK by:KOK
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Document No.: QSTD-MPRC-3054-AAE  Date: 26 Aug 2006  Issue: 1.0 Page: E.1

ANNEX E: LiST OF HARDWARE TO BE INTEGRATED

The definition is project specific and has to be established for each individual project
separately.

The tables / forms as shown hereafter shall be used for definition of the hardware.

The filled-in tables / forms have to be included in the applicable detailed instructions, which
are contained in the relevant sections of the delivery documents.

An example of such a definition / listing is provided herafter as well.

Blankets/Foils

pCs. Description Part No. S/N Remarks

_Attachment Hardware

pes. Description Part No. Remarks

Grounding Hardware

pCcs. Description Part No. Remarks

File- O5TDO0290.doc Tins sesment 18 property of AUSTAIAN AEROSPACE GasmbH
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Document No. QSTD-MPRC-3054-AAE  Date: 26 Aug 2006  Issue: 1.0 Page: E.2
Blankets/Foils
pCs. Description Part No. S/N Remarks

Blanket Front

G3950-301-001-00/B

Blanket Skirt Right G3990-301-002-00/B
Blanket Skirt Left G3990-301-003-00/B )
Blanket Feedhorn Top G3990-301-004-00/A [

Blanket Feedhorn Lower

G3990-301-005-00/A

N\

Blanket Subreflector

G3990-301-006-00/A

Blanket Tower Lower

(53990-301-007-00/B A

-

01

01

01

01

01
FENIN
=
ot

01

B T B U ™ N0 (™ N QUSE Wa [N W DR Vny BRVEE W DRDEIE W SRS U DNPUET Ui RRSET W NEDUEN W RN

Blanket Tower Upper 53990-301-008-004
Blanket Bracket Left (3990-301- m\
Blanket Bracket Right 53990-3040050K
Blanket Bracket Left Corner G3998(30%01200A | 01
Blanket Bracket Right Corner G39Q0-3)-01200/A | 01
N

Blanket Bracket Front /) G39g0"301-013-00/A | 01
Blanket Bracket Front 01

Attachment Hardware

([ 15690-301-013-00/A
e

Descrj Part No. Remarks
13 | Stand-off @4-5/> (51390-250-100-00/a
26 |Stand-off 94967/ G1390-250-300-00/2
64 |Clipwasher 4/g45 SKQ-V10220/Rev. 1
Grounding Hardware
pes. Description Part No. Remarks
22 |Bonding Lead (1=800 mm), Typ 02 BLOBOOTS-T02 structural part
& |Bonding Lead (1=800 mm), Typ 02 BLOSOOTS-1T02 structural part

File: QSTOG0250.doc
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Section-Page: 4-2

CERTIFICATE OF CONFORMANCE

ORDER REFERENCE:

Purchase Order Nr. 70423 did. 29.05.2007

EQUIPMENT:

RICH Lateral TH

EQUIPMENT SPECIFICATION: MS-PRO-0597-AAE Issue4

Cl-No: -

MopEL / SN: PFM

CLEANLINESS: The delivered hardware has been visually inspected and
was found to be visibly clean at delivery from AAE

REMARKS:

These undersigned certify that apart from the deviations noted in the “REMARKS" box, the
delivered equipment as per attached documentation is in conformity with the Customer

Requirements.

NAME:

FUNCTION: SIGNATURE:

—

Product Assurance

Project Manager K/U/{[LW-'

DATE:
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7. LACING PROCEDURE
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1. INTRODUCTION

1.1 SCOPE

The MLI fixation by lacing will replace the MLI fixation by stand-off. This procedure is applicable
for the fixation of beta-cloth blankets to the AMS02 structure by lacing.

1.2 ACRONYMS

AAE ... Austrian Aerospace GmbH
AD ... Applicable Document

MLI ... Multi Layer Insulation
para. ... Paragraph

RD ... Reference Document

SIC ... Spacecraft

TH ... Thermal Hardware

File AMSC_PRC_0C02_AAE _1sst doc This document 1s property of AUSTRIAN AERQOSPACE Ges.m b.H.
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2. DOCUMENTS

The following documents form part of this document to the extent specified here-in.

In the event of a conflict between this document and the Applicable Documents (AD), the AD
shall have the precedence. In the event of a conflict between this document and a Reference
Document (RD), this document shall have precedence.

This document has been established based on the issues of ADs and RDs as given below.
Issue changes of ADs and RDs will lead to an update of this document only in case of
impacts on its content.

However, the valid documentation status is reflected in the relevant Configuration Status List
(CsL).

2.1 APPLICABLE DOCUMENTS

AD1 AMSTCS-PR-CGS-011 Issue 1.0  MLI! integration requirement specification
and integration procedure

2.2 REFERENCE DOCUMENTS

RD1 QSTD-MPRC-3033-AAE Issue 1.0 Procedure for MLI manufacturing

File' AMSC_PRC_0002_AAE_jss1 doc Thia document 1s property of AUSTRIAN AEROSPACE Gesmb H
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3. PRE-CONDITIONS

3.1 PERSONNEL

The work described in this document shall only be performed by experienced personnel or at
least under supervision of experienced personnel. The cleanroom procedures of the relevant
cleanroom must be followed and the use of clean gloves as described in para. 3.3 is
mandatory.

3.2 APPLICABLE ENVIRONMENTAL CONDITIONS

required
Temperature: 21°C 5K
Relative Humidity: 40% + 60 %

Table 3.2-1: Environmental Conditions

3.3 TOOLS AND EQUIPMENT

¢« Gloves: only clean lint-free gloves are allowed. VINYL gloves are used during
manufacture and their use is recommended. Use of gloves is however mandatory.
Contaminated gloves must be replaced by new ones.

s Lacing Tape E779-222 (Data sheet see ANNEX A)

+ Knot needle

Fila- AMSC_PRC_0002_AAE_rss1 doc Thus documnenl is property of AUSTRIAN AEROSPACE Gaa m b H
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4. STEP BY STEP PROCEDURE FOR LACING

4.1 FIT CHECK

A fit check with the manufacturing template (Polyester foil) has to be done. All positions
applicable for lacing have to be marked on the template.

4.2 PUNCHING SLITS

Two slits at each lacing peint have to be punched. The distance between the two slits shall be in
a range between 15 and 20mm.

C——__ 0

Figure 4-1: Punching slits

File AMSC_PRC_0002_AAE_1ss1 doc This document s property of AUSTRIAN AEROSPACE Gesm b H
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4.3 INTEGRATE THE LACING TAPE

The lacing tape shall be cut to the needed length plus a margin of 100mm on both ends to
perform the knot. After that the lacing tape will be mounted by feed through

o A structural part (bracket, strut, ...)
e A hole in the structure
« An attachment point ( tie base)

Then both ends of the lacing tape shall be feed through the blanket by using a knot needle.

Figure 4-2: Integration of lacing tape

Fite: AMSC_PRC_D002_AAE_iss1 doc This document is property of AUSTRIAN AEROSPACE Ges mb H
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4.4 PRELIMINARY ATTACHMENT

In case of an initial integration of the blankets the knot shall be a single knot. The single
knot can be reopened again and allows a demounting of the MLI.

Figure 4-3: Preliminary attachment

Fila AMSC_PRC_D002_AAE_sst.doc This documant 1s property of AUSTRIAN AEROSPACE Ges m b.H
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4.5 FINAL ATTACHMENT

In case of the final integration of the blankets the knot shall be a double knot, same knot as
used for sewing the Velcros to the MLI (RD1).

Figure 4-4: Final attachment

e e e

S———

loose ends 5-8mm

Figure 4-5: Double knot
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4.6 COMPARISATION

In the following Figure 4-6 both kinds of knots are shown:

¢ The preliminary one on the left side

¢ The final one on the right side (middle one after cutting the loose ends)

Figure 4-6: Comparisation of knots
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ANNEX A: LACING TAPE DATA SHEET
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ANNEX B: OTHER INFORMATIONS

NONE
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Document No.: RTEM-DP-0004-AAE

Section-Page: 11-1

11. ACCEPTANCE TEST REPORTS / MASS RECORD

11.1 ACCEPTANCE TEST REPORTS

Deocument Title Document Number Issue
Blanket Inspection Sheets RTEM-TLS-0006-AAE; Annex D 1.0
= see next pages
11.2 MASS RECORD
Seq Nomenciature Drawing-/ Issue | Weight Remark
No. Identification No. (g)

1 Blanket Mass
= See Blanket Inspection Sheets
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